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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor 
device for reducing power consumption due to such an 
external interface buffer as a data input buffer. 
SOLUTION: The semiconductor device is provided with 
a data input buffer 3 for inputting write data to memory 
parts BNK0-NK3. In this case, after an instruction for 
writing to the memory parts is received, the data input 
buffer is changed from a non-active state to an active 
state. The data input buffer 3 is a differential input buffer 
with interface specifications, for example, conforming to 
the SSTL standard, is activated by the ON state of a 
power switch, allows a through current to flow, and 
inputs a signal by instantly following the small change in 
a small-amplitude signal. Since the input buffer 3 is 

activated for the first time after receiving the instruction for writing operation to the memory 
part, the data input buffer 3 is activated in advance before the writing operation is instructed, 
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thus reducing unneeded power consumption to be consumed. 
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1 

im$m 1 1 mmfryf- ?m-b . msmm<vf 
ana* ^ vmzm-&m^mi&w&KZ%itt:mz. 

<r>* * y &vzists* * >J U t £ if * , 

o -y ?mmzlt& LXftKhtih HK«W 
Slli«ffi*9**: y-fc/Wc^&T-^#ii^»ff Srfli 

[ft*Jl3J fi!f-^AiA'77r{l SSTLffl 

5 £ k ^«fStk-r&»*« 1 XJi2EfK0^«^S. 

IWBtm ] lu£r-^A*^' y 7 r it. mhKh* 
77rt»D. maMA:&>'W7TJi*WN''7--7>f 

y^tV^llfcJoTSttlESCSfU *7tfMlz£ 

> h t i a*«»mo*g^fft>^ Wi? u -y 7 
m^mm<m<D? a y *w«n»»fcOT-*x h- 

[ft*«6 ] liflEx-^ATJAy 7 r *^A7J$*ufc 
T-*£5y^ST-*7-y«&£#U mUt- 

•y 7 r fcATJ £ J®tf:5 y f - LTfriBr-^ 

x ho-ym^co ii?->f ^/pjjLh^mfitBoS^t y* 

[»*JS7] ffffiT-^A7JAy7ri±#ii*riv> 

mmizmmztiz i>e>x*> &zt t-t 
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-:y-^fctt£LTStt&ft6«&ffitf>T-*A?J^y 
7rt. ?o»/?f|#£5?tt&?o>y:?SSKf^ StiRiS 

WV-KISt^S^T-^AajTjSg^^t' y h«£ 

8&3ft*:1^&ffl4>**y-fc^fc. HE^U-toWc** 
^6r-?»a*IW&tf T-*t§*aj L»ft£ 7 o -y 

wmvmmt. xy&Tvuxtzx&t'vhmmg. 

10 ATJ/N'y 7 r £2l^*^£iStt^fc3£ffc3tfS t 

imm i o i mwiQmmt. sc. n-rr h 
iz khv- Ywsamtitfxy* nt^aw Ft 

JoTJt^StU #7ATKWXC£&t'-y.Hia£J&£ 

Tft*s*i*3*i«. i>v>xhhz\ t wmt-r&mm 
[fts^i 1 1 mmmmmmi. mv*>?T9'ri 

men-? ATJ^'y 7 r «o«li£^Ek-rs tWfcl. 

<rfc£!&afc-r&ii£]Bi oie©^^^s„ 

1 2 ] -mrf—9 JJ}Xv 7rlt H»A7J 
Ay7rTfc9. fr£lg»A7J^'-y^rJi^Wt7-X 
>f y^Ji-y*t®fcJ:-5Ti£tt*tllt$^ *7«W= 

i o xu 1 1 am<vm&$m. 

imm 1 3 ] mBr-f ATJ^'y 7 r fciJi. tafB:? 

30 ^? n -y ?m^fflM<mn7 u -,9 m^mm^n?-? 

[^*H14] laET-^A73^y7r*»^A7J3ii 

HHSBLT^-y^S^l^T-^^-y^IillSi:. 
r-^ Xtort-r 7 r ^> A7J ZffisiT-? 

mzvv+%ti*^-?*mi^-9XYv-7'<mr%<r> 
40 ^T^O^tPHL-C^-y^-i-SIBSOT-^^ y 
^-HISSfc^^L. fri2m2iOT-^7-y^lill8a^tB3 

tt*&^rflgt -rs t>«o-c*>s£ k £«fisk-ri.fB*«i 3 

[ffS«15] mlB^-^A73A.y7rJ±#a^3V 

y Yizihm^m^m-rmmvxmm^^n 
mxmzmmztih ^<r>xhh £ t *w&t^hm% 

immi 6 ] MlET-?A?3/N-.y 7rttM*3-7 

50 yKfcJ:l.*S^»ff<ofi^«2^T-^* { l?ieS2 



3 

Rtfm 3 <r>r-9 y -y f-ES&fc? -y 

[ft^st 1 7 ] «sfli<97 h i^A^Srrt . mm 

7 Y\sXjj)rt<* 7rt.^n7 ? n >x 

^Sg^rfc. g^WV-K&fc^SftT-^AttSiJ 
t'-y hftC^SftfcJIftffl*)* * 'J -fe/ki: . if 

mMmmt. u^rYvx^zxh^-v^mm^ 

7 YVXHzXh^y MI*ii£L^T-^^a!LiW^ 
jfiV-Y^yYliZi^XWi&lx. #5A7Kl/0U: 

y'a^yKfcioT^^ #ifil>^ 77t^ 7*3 
fiEy-H3vyh'XttfiS7>f hrwK* 
WtWtfcftfc. BufE7FV;*A^W7T£^Stttt 

fcPftWi-J&M ?>mffl<Vl3&t:¥t->X7 YUXX 

•eft 5 i t zim t-rh^mmm, 
imammttmmi 

[0001] 

[2«jjtf>s-f 68»#»] *mm. mmm*rtz? 
ztii>¥m#mwtztm & mmmoxjimiiz 

HU DDR(Double Data Ra 

te) iW^^ri&Sr S D RAM (Synchronous 
Dynamic Random Access Me 
m o r y ) fciSffl LT«3&=5ri$«fc»f S . 
[0002] 

[«*<0ft»] »#^5attfc#oTSDRAM&i:V) 
*haMy*7x-X*>S STL (Stub Serie 
s Terminated Tranceiver L 

ogicXoio &/MHs«-*M y*-xiz&*)^ 
o&£. i5SSSTLu:aiO^>-^7i-xoX^-y 

7 r tea* h s y-%ftzmttzmflmm,w& 

■MEMa&wwuwc* ffl*ffiMosni«fc^cM 
osAi)'^yrizit<xmjjtim#**<%htf. « 

[00 0 3] SDRAMW^a^^^^yJi, *<o 

m& 4 s y^^t^wfA^D -y ?m^<?>£ 
?%H&7ti'r?mmz&i»x&mtii>. z<m<r> 
rn&wm. m7vv?m^<r)mmz£-?xft& 
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[0 004] ZZX, SDRAM fc l/C 12* T-?<T)\ 

-hwstfimn? o »/ m^<o±-h± y x « y s^nm 

S^fffcfl&Vvb^SSDR (Si ng 1 e Dat 
a R a t e ) Jg^cOS D R AM t . r-^A^&tfiti 

^a^ss? a y ^m<n±*>i. 0x7 isw&*>Ttf y 

X>y ^}«^rfc|3|«8 fCffi5ilSBfif D D RMWS D 
RAMfc#»£>*VO>£. 

[0 00 5] SDRJgjfrOSDRAMfcDDRJlfcSOS 
DRAMitt. W&fi-T-fnXKt* $y?MWt>W 
10 a^itTVM). SDR^OSDRAMtCl3V^T(±. 9H- 

m^comu^m^ym^t m 1 9 o >y ?mmsm£& 

^X^^h<ryf-9<rmkim^ixh. LKtf-> 
X. rty?77 ; r4 7'3'?yviizm<y4 Va~?yvtz 

x^xy* vmftimTfiZti&tmmtzyj 
mkzti&i>*t>. h?-?y\ : £&mtt?zmz7 ! - 

7tIJ. u^TVUX^ffm^irm^tt^yfT^r- 
[0 00 6] ClftfcttLTDDRJgs&aSDRAMfcfc 

0. ^^y^-HicO^tOSDRAMCJtLT^— ^ 
30 3yhO-^*»^,SDRAM-^<0®SttSc#^-ST-^ 

rt^xmms h^>% < i-h z ttf&mm& 

[0007] 

[^B^jK^tidfc^HS] *IS(#iliDDRJKi£ 
«0S D R AMfct3»tl.T-^A^^*y y r <T>ffl&ft&m 

izttwnmtLK. ztuzxmt. ddrjbs&osdr 

AMtfcOTtSDRJ^fcl^aiC *y979T47 

40 (t^5*TT-^A*A'^7r*««tt4«Bfc:|iat3 
it. *y?T9y-< y?r?yY-frt>yA Y^iyYffii 
ftZtl&tXinm. T-^A^N'y7rTl«a'5r«*S: 
jmrs-i:* 1 . *%BB«KJ:-5TB8^*Hc$it^. * 

*9fiff$itStJilR^>-f, y-H3vyHL*>Hff$it 
^o^t^tcti. T-^A^^*«y7r<0SStt1Rffi»i. 
«S*tLT. ^<*ltfc:^y. -eitfci&S^l«t>^ 
^WWtC*4 C J; ^XWbfrtzZti 

ft. DDR-SDRAM<0r-^A*^'>y7r<0 
50 SSTLAy^yx-X^mthZtifiJEDEC 



5 

(Joint Electron Device En 
gineering Counci 1 ) -CSgSiltfc 
•5. Ztli3mti>£o%%£Z%&tfUi. SSTL 
>f yf 7 x-xtfcttS A* A* 7 r <o«Sttfl^0ffl^-f 
S y^liD DR— SD R AM<y)tfo1'S*S:fj£0l<±T* 

[0008] *ftBJitf)BWIi. T-^ATJ^y 7 r 

[0009] *m&>mmte. mmnjj^±mt 

fcD D RJKfrDS D R AMtifaF5r¥#«^MSr!SflW- 
[0010] *H^I5EMVfc-e<0<i!i<0gWi:«i«^ 

[00 11] 

<m*)TS>&. 

[0012] -ftcbh. UiSlt^OSa^x-^ £A 
^ASkx-? ATJ^'-y 7 r £3rr*¥*£ft§£gfc:ii^ 

lc. T-^A*^' y7r^^f«Stt«!i*^^tt«®^ 

[0 0 13] roE^f^BJi. «fc«IRS*i«rv^ 

Hf x SDRANTC2b&. 

[0014] MB?-*Ajjrt<7 7 r 14. flitf S ST 

LstgfcsusLfc'f v 9 7 x -xft«£irr*i£i&A;Jj 

*y*fc*gfcJ;oT^*9gfc:3*u *7ttffiC«koT# 
SSttttJgfcSixS.. mSH»A*>'N*-/7rfc«a$^5 

A*^<»7rtt, *«att«wasv»TJM«ata 

[00 15] *ttJ:3&A'&rty7riiinB*%'.J'>fc 
S^ii»lM^*«^?nSfifc^T-^A7J 
#■113*1.6. 

[0016] mi!mmiw<?>im%m-ct> t sdra 

h3-?y\nz£~>xf&fiZti. n^TVUXizXtv- 
S*U ^5ATKVXfcJ:|,h'.xh«Sr|g^UcT-^ 
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ftlc. l3IBT-^A*^-5'7r«KStt«aB*»fe«tt* 

7*3 vy H^'J - F =r?>- FfcJ: S^-CttT-^ A7J 

10 •y7r'C , 4M^i®:'5:'l7)ir»«ff*»^v>. 

[0017] ¥#flsgfi**D D RJffeCO S D R A M<0«fc 

dt=. ?-f h^y^izxhrn^^mrmf^nh 
<n?-9x y u-ym^mm-hT-^^mkm^. 

*^*«y7r^g*Cr-^5>y^[Hl»S-Wt. I5IBt- 
^Xho-7*^t^)tBtTftl&$tLST-^Sr. I5ie 

-y ^@a}* { . mibt-^t. h o-twiehi 

>y f-f"6 . *W»iaSlc*J Jt* <fc o tsrr-9 

A*>< >y 7 r 5r?Sfifl: LT a^x-^ WA^JR 0 

[00 18] DDR^cDSDRAMcOidfc, ?n-y 
^fi^(cHJCBL^7*-r > *x Fo-7fl^);£^_b&*9& 
V$*>TW *) nmijcox. y itizlz* mm LXt-7<?)X 

14. mZr-?x h n-7m*K0&*>±# 0 &V£*>T 

m<?>^fctzmmLTms&T-?jj}><'y ?r katj 

30 3*lfcT-?£«&5-/f-tTlft£T-*Xbn-7ll 

l&iTigti-S. M'*ft(W^5r'S«^T-^5>y^llIS8 
»4. IIK?-^A*^y7T*»6A*Siutf f '-5"'&* 
Sr-^x ho-7'fi^S:^±**0l^bt^«ltT7 
•yf-r&aSlOT-^^-yf-HIBi:. frar-^Aft^ 
v yrfrhXhZtitZT—? ZmBr-fx h o-7fi 

7 -y f-tUIB b , laESfS 1 <*Jf-? 7 -y 7 -y 

<X^r-^5-l!r^T-^XhD-7'<i^<?04:*>T** , )-g 
40 ^K:^«IU-C5«yf--rS'«30T-^7yf-|lI'«i:5rW 

[0019] — EL3£ ii^T- ^ **r- ^ ATJ^ <77r 

*iTiv3r<T«>. «^r-^A*A' V 7r*aHx«®C 

ffimWlZmB&tb-t&tiL «&*3^yFfcJ:4 
»S^SW^fiS^S^T-^ AffyiSm 2 Sl/m 3 « 
50 T-^5 > yf-[aBt=5yf-Sfl6<0*#'o-C. frlBT- 
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ifmrnizmrth x o %mGizmz&*mft<7>mm 

X\\ 

[0020] AfcA-y 7 r i: flm<om&lz± 

r>fcxii>< v7r mmr f vxa-k* yyrmtz t> a 
=Ft. mmm<r>TYvxK-nm-\iznnsLxmh 

tf^-*S^a}L»«*?a<y WHrpnTCttTIM 

Ay?r?T*:/^vyFfcJ:-vc*£i?3*u ijyJ^T 
FUXfc.k&b'y F&£^LfcT-?^*ajl-iMfr& J 
y-FnvyFKioTJg^Stu a^ATFl'XtcJ: 

Ffc:J:-?TJg*S*U 7-F«0*WbFr!>*ir-S> 

xvywzxixwazti. m&r<>?T?T4 73'? 

yF\ WEU-KawFXailE^-f F=»^yF£g 
[0021] 

[5KBtf^ai<^S] <DDR-SDRAMc9jSg>0 
1 fc«#?&HJ]fc®6^{^ao-fllfc LTDDRJE6S 

0DSDRAM (DDR— SDRAM) ifintZtlt. 

tC^S^SDDR-SDRAMti. WcMRStlftH 

^Wimos^mmmm^mmsizx^xm 
^ y r? o %-^>cvm#msLizmmztix v> 
s. 

[0 0 2 2] DDR- SDRAM Hi. fflzMRSftft 
4ffl£0^* yAy^BNK0~BNK3^*-T 

»/h£lru ^tyv-yHi, iwn*^)TV4\,z 
mmmz$mx mu ase^** yrmi;*? at 

Fl'Xfl^cDgT&b'-y Ftfltfltt " 1 " KiS-f Jf- 
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•y F&tf* * U 7M cO#3«M&li±fEt{iiBM3ix 
-f. *B8HWefcL «fc^R*L=arfc*9. ffl 

'J Ay? FA^titJSS 

[0 02 3] MlE^^^^yAy^BNKO—BNK 
30-Xtyv-yFtt. vhy^xiESSii*:r-f^5>y 
?S<D^y-b^MC£{i;t. @tfi!i.lf. R-MfcE 
aStUt^ * y b^M C<0^£?«?iJI*tf) , 7- F&W 
Lfcttd-SJu E-tTfcESSftfc^y-fc^r-* 
10 Aaj*S8?{lff45(C«1lbVFfitBL. BLO-^Ob' 
•y MSB L tlS^Sil* . P0t(i'7- F&WL fcffljg 

b'-y F&BLfc^^fcWttf^t^SftT^S* 5 . H 

gttttv f y ?x#t;:£SSfi!S$*u -t yxTyrsr* 
^tfcSfOiRLb'y himmmvx^h. 

[0 0 24] Mia^^y^'y^BNKO—BNKStt 

n<>f3-^RDEC0-RDEC3. -f-*Atf! 
^JlHISD I O0~D I 03. ^7ixr3-^CDEC0 
~C D E C 3 #ISft 6ftXtrV& . 
[0 02 5] JJE^^y^yFOV-FSWUl. 
20 yyN'y^BNK0~BNK3»K:^ttn)tO'>x3- 
?R D E C 0 ~R D E C 3 iZX h V*?T F PXfi^cOT 
3- F*^fcftoTStfftTggRl^Mc«»Srt.6 . 
[0026] Ifiar-^Aaj^lllSSD I O 0~D I O 3 

■tyxrynt. >*y-fe^Mc*>A><0T- 
sj»/h«fiHf-«iajUTJii@-t&ii4Biii»-cifc&. tine 

*y&m9l®m*. ««t'7b«BL, BL5-S«LT 
fflW^iT-^llcOJ; 3^Atli*^'X2t:#ji?-frSfc 
30 «X0X>f yf-IUSS-CS)*. ^5ASS?IU«Wi*7AT3 
-^C D E C 0~C D E C 3 CO 3 *>ftiSt& t> <0t:«t S 
^ 7 AT F WXft^Orn- FISmtfi!oT 

y4 FryTJ±##a*T-^t«oT» 
X>f -y^-HlKi&^LTffifflb'-yFMlBL. BL£H»Ui 

[0027] miaAai*A*X2 t«T-^A*Ill»3& 

Sii**- Fttsv^T^i^tt^^^l.^ji^T-^ 
S:A^)LTl!uEAiiJ*^X2(=g*r5. frtEx-^ai 
40 ^@!»4Ji. Ig^ajLt-FtCtiV^^tyb^MC^ 
JoAaj^^'X 2 LztmZixtiWiKiti It-? ^ A* tT 

1 6b' y FcOT-^Aifc&SS^DQO-DQl 5iZ 
&£2tlh. mLt. SDRAM lA^KS&fcAttTfr^S 
T-^{Ct,DQ0-DQ 1 5cO#Hg^^#LTiiW- 

[0 028] DDR— SDRAM lli s ^t*JK§^ 
V^. 1 5 b'»/ F(OT FPXA^JS&^AO-A 1 4 £^ 
50 -fi. . T F PXAASSi^A 0~A 1 4 «T F WX>K«y 7 
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X^AX0~AX12lin'>THl'X5 y^6fc:. # 
7A7KI'X§^AY0~AY1 UiXy&TVUXJ 

[0029] 4<l?)* ; E'J^y?BNK0~BNK3« 
2 1' -y StRfl^A X 1 3 . A X 1 4 Ot&Sffi 

{Ct^oT^^-bW^^S-CiW^SS?^^. BP 

tgt$*i.£. w*.tr. *yxry7\ 54 bryr. a 

[0 0 3 0] WTYUA? -/1-6iZ7 y+ZtUZUV 
TKP^ffi#AX0~AXl 2J±a»>TKUXT3-^ 
RD E C 0~RD E C 3 . 

[0031] *7ATKVX5-yf-7t:7>y^nJt* 
7ATH^Xli-tAY0~AYl Hi. i)yh.TYVX 

3-^CDEC0~CDEC3fc:ft*&$<lS. 3£J£W& 
X&JTf^XX-hhrt-XhTflzXffl&FZtlX^ 

Fuxa^y* 10 #4 y^iMyFBflsSfc.-c *7 

AT F Uxm^ft8tX£j&.2tL& . 
[0032] 'J71/7yA*^l l(i£ttffitl«>!J 

FWX#«>y**e*>&. U7U>y^Ai)fP*^$^ 

F WUl^fc:ftoTT7- F&WLtfSftStVClEeffifS 

[0033] mim 1 2tt. ftfcfflRSfl&V^, 7 
0«y?ll^CLK x CLKb, ? O «y ? A *-7VMI# 
CKE. f-yTHrl^Mi^CSb (f7^y?Xbli 

□-yf^cASb, a^rvuxxho-ym^RA 
sb. ?4 M*-77HI^wEb. f-^7X?l^ 

DMU, DML. RlfT-^XhXl—ym^DQS^i: 

m^mvmt^iz. *-*isi/x?9»^m%.<Mm 

&XJ}Ztl&. DDR-SDRAMl<OlWm-Hl£>A 
[00 34] ?n7?IfCLK. CLKbtiSDRA 
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[ 0 0 3 5 ] +<v?*e.V9 Ffl^C S bli-^OO-K 
/Hci nvy H A#lM DVvM&kWtth . f- 

t ojiyfrtwvmw-x hmftet'nftMbmt 

[0036] RASb, CASb, WEb<D#fi^±iI 
SwDRAMfc^tsmmWi«fig#ffiitS*u ® 
i£TZ> 3-7 y FIN 7 ;PSr^|-r S t # (c^rKcofi^k 
10 Ztl&. 

[0037] 9u»,9A *-77WI^C K E W V?-9 
*J**r- VRV-ttlsy -y i/ at- F<03 y h O- 

;Hi#-e*o. ^y-^yt-F (sdramk^b^ 

7 o -y 7 4 *-77HI^C K Elio-U^fc £*i3> . 
[0038]f-m;ifDMU, DMUiA^Jt 

20 ?f!^D M LtfV\-f i^Mig&^r-^Tfi^ F 
[0039] fflBr-^x b o-^M^D Q s«m* 
S. fiP*>. ^o«y^fi-^CLKtH«8LTS§ji^t«^ 

m^D q s izmmhT-fvMteifflfeztix^h. 

m*&Lmmz\$Ml.T-9x ho-7fl^DQS« 
30 r-*OS!*ai Llfr^-CttSg^ffi hT—9<r>Wm\Xift t 

KDLKDelayed Lock Loop)0» 
lSRtfDQSaJA'-W^y 14^t^TV^. D 
LL@|»l 3»±, ¥Sft§!fil#£tt6:?n.y?m^C 

LKi:T-^aj*lllffi4tJ:&T-^OtB*^^ sy^ 
^NJtB^-tSfcftfc:. r-^{l5^ilf^!lffllffl<0^a-y^ 
ft-5§- ( 'J- KiWmfcfcJtSr-^X ha-7^DQ 

sfcKffl«siiffli^n>y^fi#) i 5^caa^si.st,w 
40 v j/msmist . tmmmmt wot. rams&o 

m^SSSiSfSltttSrWHi t#Srt^ d y 1 

^xtam^ir.iT-^taijmmii. n-tt-rav? 

-r&Zt&*J&tZtl&. DQSA-./7T 14«MSrt 
*^ u >y ^ 1 5 fc KfflTr- b a-ym^rD Q 

[ 0 0 4 0 ] mfea^TKPXm^ ( AX0-AX 1 
2 ) 9 n v ?m^c LKOi^^OX y y'tlilW 
50 *thim?>v r 7T\ i ]sXXha-7' ■ '<y?T?T<7 



(7) 

1 1 

PXA:ft^AO~Ai 2tf)l^WcJ;- 5 T5£S$;ft. 

XAAJg^A 1 3 s A 1 4*»^>A*$iXSm^AX 1 
3, AX14WO?m8im*lrkfi-%Ztl. A13=A 
14= "0" Ofc^liAy^BNKO. A13 = 
"1" . A 14= "0" Wi: BNK1, Al 
3= "0" , A14= "1" cr>k£W*>?BUK2^ 
A13= "1" . A14= "1" Wi^tt^BNK 
3**gfl$*i.S. CZ^^fcLTStRSfifc^yAy 10 

[0041] mU)yJ»TYVxm^ (AY0~AY1 
1) li. ?n.y?m^CLK^±^J^9xy^fc|f8l 

v>-K)iM:?/K tf^TKi'X^hnvyK 
(54 hnv^K) -»M ^/HcfcttSSfrfAO-A 1 1 

;&7A7KWXteA-XhT?4:Xtf)X:y , -hTFl'X 20 

[0042] DDR- SDRAM ItCkL 

J0TF«> C 1 ] - C 9 D 3^>3V> KaFfiMije 

[004 3] mt-Kl^'X^-feyhnvyWi. 
JJ£E-Kl/5'*X*9£-fe>y hf SfctfXOnvyFT* 
S. C^n-7^Ktt v CSb, RASb, CASb. W 
Eb=p-K;K:J:-5T*§^^ -fe-y hf^T- 
* (Us/X^-fe-y Ft-*) l±A0~A14£:frLT5- 
*£>*il>. ls : Jx?*yhT-?te. #(3g|l83il&^ 30 

A'-AM/y/x, CASHfyK A-xb 
*4 T£fc* i: SiU. . W8&!®&rt-x y\,v7x\^ 
WcMKSii^^. 2. 4, 8. ^TIg=Sr 
CASMf^-li, IffciHffiStl&V^ 2, 2. 

[0 044] ±ECASW-fx>>—W. ^O^^A 

mcfeV^TC AS bc7)At>T* I 0*^x-^Jii*EIB4 
oattiWt^-Cfc? d y ?<a#C L KcoMlM ?;H)-£ 
©^^t^rStOT*!.. ^JULt-^* 5 ®^" 40 

s*u -e^^o-y^m^cLKcoffiffl^sgatietT 

7 o -y tm^C L K £JflV *£*§£fc»iC A S W r 
l^CLKilUj^diCASWf^fflJt 

[0045] C2D o^TKUXXhn-T'-A^T 
^f^a^ll o«>THWXXho-^o^tA 
13. A14fciS^ : E'J>'N'y^<03HRS»:-rS3 50 



^2001-67877 
1 2 

vyHTJ>»). CSb. RASb=0-K/P 
( "0" ) . CASb, WEb=>vfl/^ ( "1" ) 
fc«koTig*3*U A0~A12fc:fifcteS*i.& 
rFI';s^n'>TKl'X©Si:S*U A13, A14fc 

. JR *)&*m£l±±M<7)J: o \z?u y ;5WC L 
K<oi^±*«Ox.y^t:^LTffi?ix^. «itf . 3 

tUAy^icfctf&y-KlfcWHKSiu 3tt7~Flft 

[0046] C3] rt^ATFl'X - y-F3V>-F 
HU A-xhy-FIW£B§&i-|.fc*{;^^n'?>' 
FT*****:. ^ATFUXXFu-rofg^-S- 
i.SrJV^F-C*'), CSb, CASb. =07K 
7k RASb, WEb^vfU^/McJ^TJiTj^fU 
iOt^AO-Al lfc^Sil&TFl'Xas^AT 
Fl/Xlt^fcLTJRO&JjtflS. ^ntioTJROat 
ttiZ*tyJ*T FWXlI^&K-x FX^-FT FWXfc 
LXi) y M.T F I'X* ^ 1 0 fcT U -fc -y h SitS . 

f^f Co^r KI/XX ha-/ • a>?7?t -f 

F&<03SR#%;b*iT;fc'). iSKSiR^-FSKO^ty 
-fe;W4. ^o^ft^CLKfcHJfflLT^ATFWX 
i3*7>9l Ofrh&UZIXhTYVxmmiZ&^X. m 

ttt 3 2 b* y hmerjr^^ y ^>^-cs^$ii. r 
-?x ha-ym^D q s<7>4^> ±# oatf avf** o 

tcl^WLT 1 6b'-y b#fiT^ta«Wt:iti*$*t 

-xhUy^XfcJ:oT^5ti.fcflSai:$nS. t 
r-^aj^HIffi4*^<07 r -^S!ajLIIS6Ji±ac 

A S M ^ O y ^fl^C LKCO-t 
[0047] C4 3 ij'jJ^TYVX ■ y<\ \-^x~?VY 

y4vmvmfmtLx^-Yv : Jx^9^-x 

Yy4 hWW&ZtiX^ZbZlzSmrt-XhyJ MS 

37yKli. A-Xh7>f HfctJftS^^ArHl'XX 

ho-y^Jg^iS-^*. SKa-efKli. CSb. C 
ASb, WEb, =a»>l^<;K RASb=A^f^ 
fcioTi^Sa. ^t?A0~Alltfi3S5^ 
rK^X*5^=ATK^xfi^t LTSX^iSifii.. i 
tilzk ■oXWL*)jk£tit:tiyJ»T YVxmm$*-x V 
=jA hlz&^Xii't-xhxf-bTVUXt LXify 
J»TYVXi}*7V*l 0£.®&Ztlh. ZtlizX^Xm 
*2titiJ<-XYyJ Ymv&KU>rt-XhV-m 
fttm®izfthti*>. BL. 7^ift:liCASN 



1 3 

#5§-C LK<D1*M fjUStlXf-fX V o-7~<I#D 
[0048] (5)7^-^*3^^11^13, 

a 1 4 otss??^^ * izm- hT 'J ^> 

•^-^'irf^litenWHfcSii. CSb, RASb, 
WEb. =D»>W^K CASb=-MV*WCj:->T 

[0049] C6) *-h'J7l'-y>'.xav>'Ktt. * 
- MJ 7 ^ -y ^ a tmkth KMZ&mt a W 
b"Ci>0, CSb, RASb, CASb=U«>K;k 
WEb, CKE=;W ls</HZj:r>Xl&FZtlh. Ztl 
iZX & U 7 W •/ v *S»miC B R 'J 7 W «y ^* fc E^T 

[0 0 5 0] [7} -fe;l/7U7l'>yvj«.xyhU3'7> 
h'#^£$*l.Sfc. CKEtfO-l^NCSiVO^ 

y 7 w -/ ^ j«.c^g^$r4i^< t %> nmMzm&?>4 V 

?-J<J)sX'V 7 V y ^.aMffeWftrtxh.* . 
[00 51] C8D A— XhXh>y7 ■ awKtt. A 
-X h y - FiW££f§<±$tf Sfctofc-fc^a v> K-C 

Hl±. CASb. WEb=n-l/^K RASb, CA 
S b =V\>( l^Uci ->T^£*1.6 . 
[0 0 5 2] C9 3 /-^^ayavyFB. H 
®W^S^2rffi)=5rt^ fc £ Jg^tS 3 W V?i> 0 . 
CSb=0— RASb, CASb, WEb=/N 

[0 0 53] DDR— SDRAM lUiJWC ML — 0CT> 
**Vrty?X''<-xhmfttffibtiX^Z>tZ. %<r> 

o-7- Ay^r^-f-f7*3vyH*««*&$<il.fc. S 

ksht+o-:^* * y A*y ? x-cmm^izm^m 

l&Zb%<. MmiVJ^OrtyflZ&VZWTY 
VX3k<V§mittffl,Z%1xh. m*>. K>9T9*f-4°f 
avyYZWzX^xmg.Zlx&nVTVUxmftt 
iivhrrYvx- ?4h3vyK$rfc'fcJ:-DTtgJg3*i 

?m*imz%r>x^&. ititf^x. T-fA&j]<% 

7DQ0-DQ1 5fcMvC7 r -?#ffi3tUtV , >l8 > K 
03WFjBra^fc^£**y^>?fc«lt&&* 
xxha-7'- Ay^T^r ^T'avyHSr^tfLT. 
[0054] GLh^RMJ: O^a^i o fc. dd r- 

SDRAMlii ^Oy^#CLK(C|S|)»rST-^ 

x h o-7it^D q s<r)±*>i.mm±*>Tm <m 
^isiznnLK'f-fx&iimmizzix. ?w? 
m^cLKizmmtxrvux. mmm^ZA&jj?* 

Ztztb. DRAMfc^ai^^iXtyS-SRAMCE 
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3*vfc l *<w- Y&iztt Lxmo<r>9-9 £T9*x 
-f&frZ^-X YUyfXlZ* ->xmfe?& ZtliZX-y 
t\ ftW&r?J>.TY\/Xtivy9 1 0X-ffi&*i7J*&<7> 

w{m&mktx^xwmn?-9*mMtz» 

[0055] (SSTMy?7x-X) ffEDDR- 
SDRAMlfci^T. fflZ®m2tU&\,rt. ±M<7)9 
Oy^fitCLK, RK^D y^ft^CLKb, ?U»/ 
10 74*-7;Hl^CKE. f-y7*SS?^CSb. RA 
Sfg^RASb, CASff^CASb. 54M*-7* 
/Wl^WE b „ T PUAJJjO&A 0~A14,f-^ 
VX?ft^DM. atXT-^Xho-7«^DQSS:S 

A 7 7r, T-^aj*0S84^T-^aj*A'y7r<7)-f 
>-^7x-X«fif|^tf^«l<J5SSTL2 (?5XI I) 

[0056] 02fcfiSSTL2 (?5XI I ) 0)088 

ittt-r yt-m 5 o Qoesma 

20 2 0«S¥mEVREF-C7*;l/r>yTSix. 

yayhO-^SDRAM&fc'fcSSIgSfU SDRA 
M60A^J^* •/ 7 rli^i&TJj^'-/ 7 r 2 1 fc 3tt. Hffl 

Ajj<r>-ijizmm2oifti&zti. mizmm&v 

REF*W?il. -f 77WPI-D I E-C^^-X^ 

3. 3v. mjfriosaesEvssjiovc**. eb^a 

»/7Tt4«Si«EVDDQ=2. 5Vfc8«!mEVSS 

fc ^iMWSfc^sc mo s>f y*-? *&1)mzmz- 
^^yaybo-^(imlS^^7x-xtt«S-SI 

oj-iaau, w^wN*A«ei^2o*>^cDx-^£A^ 

[00 57 3 S3tliBUieSSTL2 (?7X2) tCti 
»tS<i^S*S*^$<lTV^. SSTL2fflteT 
1. 2 5^h<0«ke^^i«a(VREF) (C« 

tTO. 3 5VUll:ig(,u. 6X)Wt;lh(r>\''WWn 

X/KA,t*%Z1X.frti*hWmmz1iiLX0. 3 5V 
felTOK;l/-r5ri)^ 0.90 iHTft V<JMfi L 

40 0 . 0I^.Jf S STL 3StefcjS£-f Si d^rW^Tfc 

[ 0 0 5 8 ] 04 fcliffiias ST HC^JftLfcia&A^ 

&A y 7 T ^$<tS . ZffymXWv 7 y 3 0«. 
pft^SMOSh^yy'X^Mpl, M P 2K 
l£S*Pyh5 7-M?tfc. luEMOSh^y^X^M 
P 1 , Mp 2(0 nf-p y^SW 

mSA^MOSh^y^X^MnS, Mn4fc. MfBH 
ISA^MOSh^^vX^MnS, Mn4<0^eiy-X 
50 fcte^Silfen^y^l/ayNV-X^ -/f-MOS 



1 5 

y VX ? M n 5 1 *^j£SH!UHilHlffii&^rtS . 
[00 59] — *i7)ia6A*MOSh7yxX^Mn3 
oy-Mir-?3»DQj (j=0~15) fc. flfcfr 
£OM«lA*MO S h 5yy*X ?M n AOiY- Y\i^m 
EEVREFttS^SixS. HiWiSlilSScoaj^y-Fli 
pf-^ yfrvmr 0 f-^-^'MO s h v yisxfu P 6 

J: oTSflWtcfKIWEV D D fcT'J f-r-5«I«fc 

[0060] DI EttHIlA^y 7r30^ 
X ? t loET" (Jf t-y'MO S h7>y'X^Mp 6«y 

MEV REF fc+'Mcig^D Q j coffi^f-K/l/i: Ofc/h 
#D I E<on-I^Wc±oTi&l&A*/*?7T##S 

f-^-^'Mos h^y^'x^Mp ec^ffltciot-f > 

[0061] *-7JUmm*}D I EfiDD R- 
SDRAM 1 \ZvA FfcJS^^IWfcDj^ 

fM&^£Ji&fNc£§bAfc'<-y 7 r 3 0(i*ifctc^ 

-?yY*V-Y^f?-sY\izX. S^-CteitliA^-y? 
r3 05r«ttfl:L^^. Ay?r?7M 7*<9&. £ 

r 3 O-CttM^illfc^WJimJitT^ix^v^ 
[0062] a5{CttBUESSTLfc^J»L^Hi!jA* 

Kv-7T9mrtnt Lxmtrr—rxvu-yum^v 

QS<0HS)A^.y7r^S<tS. ^cOiaSA^.y 

7r4 o&. -»«oiawi«iig«Ko^sfiittoA*ss§ 

Mpl 2*^«ScO*VVh55— M^f. nfty+yl' 
SUlftAilMOSh^y^X^MnlS. Mnl4.S 
tXnf-A-y^SyNV-X^ yf-MOS f^y^'X^M 
nl5kH«l.. MOSYy>i?X9lHnl3<7)7- 
btfR&AJjig^ M0Sh7>-^Mnl4Oy- 

b^SfeA^jJg^t^s. flfctrco«UM(aiHi»*i . p 

1-*>*lVmiOSY=7yi;x9Mp2 1, Mp2 2*> 
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MOSh7Vj;^Mn23, Mn24. Stfiif-vy 
*H'3^ , ?'7— XA 7fMOSb7y^M n25fc*> 
MOSb7>>''X^lVIn23<7)y-b3& J RfeA 
-hm-. MOSh7y^'X^Mn24^y-b3& { #RSg 
ATWffc&S. 

[ 0 0 6 3 ] rnlEili&ATJMOS h5y»^Mn 1 3 
t M n 2 4 <9^- Ucttx-** h O-vWD Q S# 
AftSfU HuieiaftA^MOSh5>^^Mnl4fc 
Mn2 3<7)y-bt«»mEVREF3&iA^?il. £ 

io fitio. *Kwzmmmm>i'yf)vx.>Y<r> 

Ui^y-Kfc«^$n3tCMOS>fy>'W4 1, 4 2 
WWa-y^UfDSCLKT, DSCLKB£*iS 
[0064] DSEN<±H»A*^-/7r4 0^*- 

yumm^x-b*). wv^-xa v+mosyj> 

y^Mnl5, MN 2 5<oy- MCftteSflS, A* 
-TVUHfflHt^D S E NiOA^f I^WCJ: THUJAS 
/N*>y7r#ii§tttt3*i£. i«iStt«ttfe*iV»TaMW» 
20 <IE]S&fcliiWt«8»*t6*u ^pmEVRE F t $>CAz 

wfd q s <m^v<)vt<r®L^wtmzwmzm8it 
Mz±^xm>AJ]'<y 7rmmm>ztih . h»a 

[006 5 3 <x-^A*lHl»>@6taDR-SDR 
AMlOr-^A*HI»3<7)-t»l^$tta. HJ&fctt 
04TittBBLA:S STLtt«<7)||i)A*^y 7r 3 Off 
30 S»$ii&. iaaA*^*>y7r3 0«, f-^hn- 

^trtt^stts^s^x-^^A^-rs. mftA^j 

/N'y 7 r 3 OtfXfcgtli. bo^t-^x ho-yfi^tf) 

f-@»5 0*^tt^T^S. i^«yf-|Hl»5 0li, 

LtMWy< 77r 3 OcoajTJx-^iSr^ yf-rs® 
lOx-^7-yf-0»5OAfc. -r-^^ho-yfi^ 

40 oiLhTtf ^^mznmvxmiX^-y 7 r 3 o<y)aj 

7JT-^S:7 •yf-rS®2<07 f -^7 yf-|H]J»5 0 B 
^ 1 cox-? 5 >y f-HISS 5 0 AoajTJT-? S: 5 v W 

^5-yf-0IS5OA~5CJi^-7X^ - XV~rWy 
y^-m, (MSFF) ££^XffiiS.2tl. f~777f 
0SS5OA«DSCLKT5rVX y f-^ a y 
DSCLKB5rXl^-7*a<y)7-yf-^Dy^fcL. 
T-^5-yf-0?85OB. 5 0C«iDSCLKB^-7X 
50 ^S^-yf-^D y^. DSCLKT2rXlx-y-gtfD^ 
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T, DSCLKB{ir-^XhO-^m#DQSfc^ffl 

[0066] m.7-v1-®&5 0<?)miiij)T-?Dl 
NRj. DINF jtt^-b^^^^ /f-lllS&Sl. 5 
2fcflt*&S;ftS. -bW-^^5»/^@Sft5 1, 52liM5«I 
JtJ^J-f-^D I N R j XttD I NF j Offfe*-** . 
fPp-D I CYO^ffifcJStTSiRU StRLfcT-?* 

I C Y 0 HOT-Oft* ^7A7b'W77f7 $ ft 

X) tf)&Tftb'y hAYOcOfiaffitJEi'S^-CA 

-b^^^7-yf-llII85 1ttDICY0 (=AY0) 
= Otf>fc£DINRj£SS?U DICYO (=AY 
0) =l<9fc#D INF j £m9tt&. -feW?*^* 

®&5 2<msfflwtztitimvf>&. lkwx.m 

b'«y STftb'-y hOfftiM** 

"0" OT-^±-b^?^7'yf-HIB5 "1"<0 

[0 0 6 7] fi£-tIx??7>y^liJ85 l^tK*J±. ff 
^ASJ^<X 2tC^<Xl.d^SD I N B Y 0 B j 2r^- 
LT. 1^#7A7FUXfI^<^Tftb>h#l&Sfi 
"0" Tftl»T-^tBTri.T-^^SIflfS«(cSl3T<?> 

•feW^^7>y^@S&5 2«oai*(±. B5£Ati}7JA.*2t 
^ilS^^SD I NBYOT j SrtfLT. fg*7A 

rh'^x^cofiTfib'y h "1" fj.sf- 

[ 0 0 6 8 ] H7 MHzU? ^7 f-0Kfc ^t'J 

S. H7tHi#^t»JAy^tHi«0^ ; eU-7«y hMA 
TjW*KS*U ^t'JV7 hMAT<9;**'J7WY 
0Bli#5A7h-l^<0&Tftb''y b'Of&JHI** "0" 
tOT-^^fflT*0. Jrft'JTHYOTfcW^AT 

Kwx<7)&T<£b'.y Kof&g«# " 1 " ffyr-^mm 

0. K&t&T-fXliiJjmD I O0~D I 0 3fc^ 
*flT^&. YI 0WY0T0~YI 0WY0T3. Y 
I 0WY0B0~YI OWYOBSHLXt'JTl'-ftttf) 

5>f hryrwAmpostt^Jiitwi^-cfcS. 
[0069] ±fBr-^A^iil»3<oiiBB*^ajif $n 

DDR-SDRAMlfciJWC, 7ay?m 
tfXhZtl&tf. DDR- S DRAM lCOrta^Ji* 

mm*? o y ?m^c l K0)®mzm>hmt txnh 
tit. ft^mmmmmi-ztf. T-^m^tatm 
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[0070] <DDR-SDRAMc9$Ot8«&>08fc 
llDDR-SDRAM^tjJIslS&l 2?)f?gL 09fcli 
P?t<0Jffl«llS&l 2<0&gL «SJWHW7>( h&Jfli 

[0 0 7 1 ] a8OCLKA*A' 7 7r60, 3-?yF 
XAArt? 7r6L RVDQ S A^N'y 7 r 4 0«b? 
ESSTLfta^)iailA*^'y7rTj)&. DQSA^J 
A.y7r4 0JiH5tce»$nSffiOT&0. CLKA 
10 7jAy7y6 0*±CLK. CLKbtmiAJjt-t&g: 

mmmmm^ffmmx^^ yrt txm , i&ft 
ffiiicoSAfci-oT«ttfl:$n. ^NV-^y^E-K^ 

r 6 ltt04<7»A:>J'N*>y 7 r t mmz®tf&ti& 

mimmcQtkAtzz^xft&fcztL. nv-y*?y 

[0 07 2] CLKA*/N* y7r6 0<oaJ7Jlil^3 v 
MWX?64i08&6 2 £tti&S*u ^ntct ->T#Brt 

^n-y^^ACLKB, BCLKB, CCLKB, 
20 DCLKB**£j£$;h.6. 

[0 07 3] =r?y HiA^A' 7 7r 6 lfcA*3*i*: 
#SfI*rCSb, RASb, CASb. WEbli37V 

tzfttt:ftWfflm^W£J$.2tit>. ACTitt/^ 

•TS. wi\ wty{±5>( hnvyKKism^iW 
30 0>m*tZf&gLXim<£2tl&. WTYIiWTfcflAT 
«ttfc*4 5^*^. itWTL2IJy7M/y^ 
^64Ati-5Tfi^WT^3ig2*tfi^-C*S. R 
DJi u - H 37y Hfc J: ->T 'J - FiWfr&WSii*: fc 

[0074] RWW i im&*mttiffi*2tltlk & <0 

w ^tzix&.m^mffizt5^x*7J*mgi?4$>7 

^TV^^t. ^RWWiJi^7M^^'X^|ilffi6 4 
BT31g$ii, gg£iTJtfi-s§-RWW2 iA^rt^o 
-/^^BCLKBfcl^LJtVy^H y h/^XCOft 
^RW i tf<7 >y 3 y WWXf££HIS&6 4 CA^aj^J 

[ 0 0 7 5 ] mS.O-7y Hfn- K0SS6 3 fc iSf3 
-b'*S*«±. 09<7) ; e-HXx-M5l»6 6O#a77 
^ (RSFF) IZBQkZtlZ,. 77^7 h • U-t y 
50 1» 777D7 T*»<i,iatO . Slit7 hJSBi 1 . R 
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«i'J-fe«ybS8?£SlJfrf!.. BAi (i =0-3 ) liT l^*?*f-H»5 1 . 5 2 (@6#«S) <DSS?I!^& 

9*r< ^wwi&i&ixx^ht^vxvtZTfit. vjv*w>mmmt&?4 syrm^D i cliche 

BEHDltrt-XhWati^Tifrctm^T*). BB i 90)54 h^r3-KHlSl6 5 BT£j£$ft.£. -feW? 

M^-XYWS^Wt^^ThhZt^m-tm^ht. *?-yf-|IIS351. 5 2A»<ol9£^-f $>?mD I C 

fi^BWTY, BDRY, B B Y i lifg^BWT, BR LK£ffl®LXA&1)><X2l,Zl&1&ZtlZ,T-??m& 

D, BBNi£?a>y?fi^BCLKB{C|^»!l/C7«y *7 Fl^XiH»#^;$7A?O>y:?fI^YCLK#0 

?-Lfcft#-C&£. BufBft^BB i 8<W?y 3rt«0rn-Ko^>y^6 

7AXr-h^BBYifcg^VVC7>f WWX&£ 5Cj&»£>ai7J3*l£. CKO^^A^U y^^YCLK 

086 7tf*>9%ilZX*: V TW OMiESiRfi^Y I fcNWLT^S^T-**^^?* FWXfc^ii;**!. 
OWYOTO~YI 0WY0T3. YI OWYOBO— 10 X^< . A-^hgtfhOSj^T-^OTKWX^y 

YI 0WY0B3££j£-fS. 5-ih?a-^DICL MM^5»7(i@l 0<D>K-Xhxy H«fiJIlI»7 3"C 

Klifi^RWWSTOR^^Oy^m-fDCLKB^ StftiSfU n'-Xhxy K^B E N D#/WX£ft3 

[0076] 01 0l l zii#yJ>T} t UXAJl3&>7'ny AT KUXO?l£^fc$-£ >5\ AyJ^TYU 

4<r>m?j)><v ?Tt mmzmf&ztiztf. mmm s{t^BWT#*y- h zti. zti$%v& y >y *m 

coSAfc i otiSttfcSfU 6 5 AJi. r-^ATJ^'y 7r3 0^ *-7VWI^D 

(OGSUTlNSttftSiii. ;5r5A7Kl'X5-y?-7tt I E£*y*-h-t£. .rfttci-oT. gi&ATJ^y^r 
•7X^ • XW-yM^7 y^-EIPS7 0, v7M^xX^ 20 30«U -£W?!7-X4 7f MOSh7y^Mn5 

;wc^-rs#a^^#a^3vy kki sss^isf^ [0079] «DDR-sDRAMo#ii*i&ffcyM$ 

Jg**^?O/^ji^CLK«02-t>f^;Pj^i:-ri.3t >7>m lfcteDDR-SDRAMlfciJttSA-* 

xX^|llll71'?3ig$ilJtrHUX(i^3!)«-7;H-7'P [0080] l^itOfc^n >y?fI#CLKfcR8§LT 

?*n2XmRZtih. WiX-liiLmfttfWiiZtiX^& u*7TYVXXYu-7rt>9T9T47?r?>Y 

MteiZi±-?}V1-7U??7 2\3.yy1-®iSi7 0<r>liil)t: (A^7?f< 7*37yFAc t i ve) 

fflggft-T*. ^^ATKWX^^y^lOJiYCLK *U a<7TKVXm^ (X-Add) fl^^flS. £ 

H«ltIJIilB7 3li5 «y f-®»7 0£:T'J * >y h Sftfc-K 30 /N'y^cDfi^ACT i tf/WX^fllStU IfBA i # 

~XhX^-hTHU'Xfc*tLT*5i>.TKl'X^'7y T^-I^fl*. tt£H>i*lib&VvP« ZtlliZX-oX. 

9 1 (KOftjlT YUXtfrt-XhWLtmLtltZ. A- Wl3*lfc.**y><>'?fc4*V v C» O^T KVXft^t 

*hxyKfi#BEND£7-9--W>. jfrfSr7-K&#giK3iu SMv-KiatcgiKag?*' 

[0077] f^7>yf-[IIS&70fc<iSM£X*-h7F 8i8$ft***y*/l^fBii^:^*W«St:-y MS 

i^x5y*ig&&7 4£*ru ^ATKvxoRTffit' ts&tiSfu -feyxry7Titiiis*i&. 

vhAYOSfm~?h. ZtUzVmZtlZm^CAYO [0081 ] mHt lH^O /^^CLKfc^JfflLT 

WOffcJmtCJStfcSaWI^D I CY0**8?flE?n>y:y- ^ATKU-X • yA h?V K (Wr i t e ) #mf2 

m^DicLKizmmtxvyi'9>yh'wx&j8.m *u ^ATFWMPMY-Add) imteztiz. 

7 5X£&Ztl&. Zff)i/yJ>TYVX ■ yA hvy KKi-sTliifcd^W 
[0078] i 1 2£ii*t£T-?g3i* 40 TY» WT. RWW i WVlrZXte&tl* Hi&ATJ^'-y 

^4^)fll«i&^ILTmBWI>. ta»3-7V Kfc ±o 7 r 3 0<0>f *-7WtlJ8HW> I E*Ovf U"0HC7 

T#&Atwfr&«$*u m-5fwTY#;wx£tt$ti v-hzn (mmt 2 ) . ztnz£ixm>w*-y7 

Z>t. ^Oy^BCLKBK:NaiLr-e<Of|^WTYA« r 3 0t«fSSitKfflb&»4>«SttttSit§<lS. 

5-yf-IsI»6 5At7-yf-SfL. f-^A^ 7 7r3 [0082] ZCOtZ. <f-?X ho-7'<t^DQS<i 

0^*-7";Wi^D I E*«vWW^;K:T-9--h§n ^nt KO^^O-y^ft^CLKO^i^OXyx' 

S. i«tl, T-^XhO-rWDQSfcPJWLTtR t*TLT±0. 2 5Tc k<r)^^l<7)IB5iBrt-Cit>± 

7J^'»/7T4 0*^ai*$flSm^DSCLKT, DS #9<0#^fl:KigjfiLT*#&*T-:r*D 1 . D2, D 

CLKBfc|ii8LT5»/f-@8&50A7J3fU.. 7-/f 3, D4*fffi^?tl-S. Tc kli^n y ^^K^WC 

niK5o*^M?iifcaj*$^T-^&A^-r^iiirs-b so «>s. 
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[ 0 0 8 3 ] g£ii*T-* D 1 Wm&ZtlXZt: t 

&«&$frC<£T-?Dl~D4tt. Jjj*v7T4 
0*^aj^SitS€^DSCLKT. DSCLKBfcH 

(B**|J t 2 a ) izWMLXmnn I C Y OOi&SIffiKJS 
MME-fel^^f-HM^l. 5 2 (06#S3) tcj: 

zAjimme&i'Simhti. Z(vpmamzi,t:w~>x 

%<Mk<r>54 5y^fl|-»D iCLK(«ft d$2"Jt 3 

a. t4a) izmMLXm&*-T-?W*:l'?7y<y1- 
0851, 52*>tAai*/^2 (DINBYOBj, 
D I NBYOTj ) fcft&SftS. 
[0084] X&Jj'<X2iZ®teZiXt:m&X-T-?lZ 

£9. #7A?Oy?«^YCLKK|f«tBU: (B^Jt 

3 b ) x-^D 1 . D 2«i*ffl<0*7A7 FVXff^ 

cAa^5ArHw*')^i oa^swisfi*. 

*7A?n 7 ?<a^YC L K eXJcJC/ WXlgflifcHH! L 
T (^Jt 4 b ) -f-? D 3 , D 4»ji*ffl<0* 5 AT 
KWXfi^CAaj^^^ATHl'X^^y^l Ofrt>iH 
JjZtlh. dfLCtoTT-^Dl, D2&tfD3. D 

4 #59rJ&0* * U jLiixi. 
[0085] X-X MR#ora»-r-?«>7 HI/*;* 

mftWfcTttX-x hxy K&ailIIS&7 3r&tB 
£*U /'C-XhXVKfi^BENDsWSlltS^NVI/X 

*tijj*TYvxffm!ktm$£thvmx'b*). 
z\<^mzmmtxm9<D^-vx^-hme6 

&7-yf-IsI!S6 5A{J. t-?A*a'77t30^* 

«y 7 r 3 0 l#KStt#S*:£*i.£ . 
[0086] HI 2fc«01 KOOjimtLXSDR- 

DR-SDRAMI1 ^0-/^^CLKt^aiUT* 
yKTYVX ■ yA hrJVy Hfc-^tSii^^-^t) 

■C«Sfc-&*> : 5:V^ z\<7)t:tb. *y?T?y- <y^~?y 
Y\Z£&nVTYVXmflF<ry!fem ({I^-ACTiW? 
tvx&fc) izmmtX. T-fXJj'^yyrem-7 
fUm^D I O F Ftfu-UKMZTV- Y SfU 
X-yXT-tXKt^yrVm&Zixh. ZcoVffi 
li. iXfcTU^-^'nvyK (Pre ) tioTT'J 
^-zmmfiftKZtlh (fl^PRE i<D/WX£ 
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h^yvtzxzmz&tfmKZti&tx. i 
t:. 54 Mrf^*^*>^-cr'j^^->iw^*^§*i 
&ix. it:. rty^Tty- *7<mizv-Y?~?vY 
l^ftZHi'yA Y^yYVmfZtv&^t*. f 

-9\n>^ 7 r m&itzti&if& z t izx ->xm. 
izmMtmrnztiz . zox o %7~?xnx yym 

SttilSllffliDDR- S D RAM 1 iZ*0)i tWftTtl 

ti. x-^A^* y7r«0SSTL>f yy^-xitmti 

10 fc. HK0DDR-SDRAM1 t»±JtKt=5r^V^J 
[ 0 0 8 7 ] 0 1 3 fcli*?&i3J£ T K VX A*'* »/ 7 r 
013<O0«i. iltf)DDR-SDRAM<07HI/XA 

S yftfavy FaAK?o^ ^ft-tc lk<o 

1-9-4 ?MHI*tSttfitSrS£Lfct)0-C&S. 
01 3{c^$<xSidt. A'^r^f-f^yh' 

(Active)^ ?n>y:?fttCLK<7)l-»M:? 

20 n^TKWlflW- (X-Add) *5A7 
YVX ■ y4 h37yH (Wr i t e ) <7)&. ^0<y^ 
fl^C L K<0 1 -9->f ^;HSMT^ H UXX ho- 
/(O/'^Sy/t?^ ^^ATKPX^ (Y-Ad 
d) mteHtlh. ZOtZ. A>?7?f-(7<0j^ 

fcj:->rfli^ACT i #/wx$Hb$it£;r t t^fflu 

it:. 74Y?~?yYlz£hy4 hWt^ff)t^izX 

ixmwwTtf'V]sz.&itzti2>z\tizmtsiLx. i 

fc. 0*{iL^rv^ ijyJ^TYVX ■ u— Ha^F 
liZXhV— vwrnrnmizii -?X»- YWWV^^X. 

30 itZtlhZklzmiLX. jmTYVXXDrt/ym 

mmmm^A i e *tv- y lx. t y vxx-n* 

»i. TY\'XX1};<v7TiZiZ,TYl'XX1]®flFlJ s & 

72titf4 syr&WixnzwzK. mm. a 
o y irn^c c l k Bcvmfengiuzmmsit 

[0 088] TY\sX\ty^7T£.ftLXi>mft0>!& 
40 X$Z>. 

[0089] ^^mmizi-ixftztiKmiimfc 
BBizm^xmimtzwt9iLt:tf. xmi&ztuzm 
^iist«o-c(4^<. znm^zmsiiK^Gmizts 
\,\xm«$&z*imxf>&zt\xmoiTi>%\,\ 
[oo9o] mm. mft#m*ztvt:mzmftfflw 

Zti&JJlrtv 7r\i. YVXOiXWv 

yrizmfeztvr. i<m<nmmm^<DXi]^yyrx 

h-yXhXW it:. SSTLtt««A*yN'y7r(i0 

4wm5xw%Lt:mxiv^y y Tmfcztvm 

50 S35e=rtrc£>S. it:. ?-?X1)>^y r <r>4*- 
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-r. &g£3z*imrcb&. t^. sdramot-^a 

ftjjm*>8.\i l 6 b' y hfcKS^iir. 8t'y K 4 

b'«y h^T*-?-C*>J:V\ SDRAM^t'jA' 

[0091] &±cowtmi±t Lxxmrntk ->x 
^ixitm^^ffymt^tinmmxhh ddr 

mili*tUzm5£Ztvf. WxHTDDR-SDRAM* 
[0092] 

[0093] -r%b*>. vm^crm&z-T-? ix 

fc. r-^7J3^* y7r^^Stttt®6^?Stt«JStc3g 
tmf-^TJj^yyrii. PUfcTSSTL 

•y7r-e*o. zcommmizii^xmMmtti. 

m&mi&^z&irctoftxmttmizztihfr 

7T#mmizztixmznhMk%wj}mii& 
m-izktfx-zi. 

[0094] im i mimm<oim&MX'$>z> sdra 

M<o*§£\ >*y J 7T? : T< 73-?yv*?V—Yo~?yY 

t-?aw y7TX-\mt>m&fej) 

[0095] mirr-9 A*A.y 7ri Ha^m^iti: 
•oteAU'* yVr #J«P£ T H UX Aft'-* -y V r miz t> S 

B?fErHWXA^< y7r^aitttS^P^ 

mmtz&fcza. *<m. mirv yrm^izmmt 

[0096] 0 » T-9?jjrtv 7T%t'<r>9\-® 
J y? y y 7 r t J: 6fg7jif® £ffi«5rfig$:¥ 

3$*i£m£lgf£-r 6 £ fc 6 . 

[0ffi<OiS*$:!JtBH] 

[HI 1 *l«Bt«S^flc^g«o-0i|-e$,i,DD fi- 
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SDRAM i^tya >y ? 0-C& & . 
[02] SSTL2 (^7^1 I ) WMi&ffi&Lm*-? 

[H3] sstl2 (?^2) tm&imcymz 

[04] SSTLtc*SiJ!iLfcll®A*^*y7r<0M«cWI 

•cAST-^A^iiiisoA^ias^-y y r i*?t®$m 

•CAS. 

[05] ssTuzm&Lt:m>w<yy Tc?>%*m 
io tLTT-^xbu-ym^DQs^iaaA^Ay^T 
^*-rmss0TAs. 

[06] DR-SDRAMliOr-^A*HI88<?>-^5r 
^tt7 , o-y^0'C*>S. 

[07] •bl^^^v-yf-IllJ&t^t'JA'y^^^yr 

w tmmmzmmiziFctfflmebz. 

[08] DDR-SDRAMCO*J»EB<0|!rg*^>f h 

[09] DDR-SDRAM<O*0»EKtf>&g£7>r h 
$l»^$:±flsi: LTSrTT'n >y ?mxi>& . 
20 [010] *7ATKVXA^SrPRH-| > 7'o>y^0 

[01 1] DDR— S D RAM 1 fctiif&rt—X MSt4 
[012] 01 lCOimmt LTSDR-SDRAMO 

m&x®ftfj $y7*7tct94 $yr+*-hT*> 

[013] *^HB*rK^A7JA-y7rfcJiffi-rS« 

30 

[#^>§ihi§] 
1 ddr— sdram 

BNK0—BNK3 .XtU^? 
MC **'J-fe/W 
WL 

BL b'-/h« 

DIO0-DIO3 T-^AffiTJlllffi 
RDEC0 — RDEC 3 D>>f3-^ 
CDEC0~CDEC3 Ay^a-jT 
40 2 AUJTVn'X 

3 T-^A7Jlll» 

4 x-^aj^nns 

DQ0-DQ1 5 T-fXtittm- 
A0~A14 TKU-XA^JSS^ 

5 TYVX^yr 

6 a^TK^X^yf- 

7 *7A7Hl'X7 7f 

8 Kyl^-V?? 

9 *z-Y\sisX? 
50 10 *7A7K1/X*>>y? 
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12 warn 

CLK, CLKb ?D^(I^ 

dqs T-fzhu-ym^ 

3 0 &MJj*v7T 
Mn5 ^-X'Tyf-MOSh^j/X? 
VREF 
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DIE 4 *-7VI4lJffim# 
5 0 7-yf-®S& 
50 A mi(7)T-? ; 7y J f-M& 
50B ^2^T-^7-yf-HII& 
5 0C m3<7)T-^7>yf-HI» 
51, 5 2 -fel^^-y^EM 



[011 



[02] 



H 1 



SDRAM S- q y^iayj^-fc - 



A0~A14 
± 



12 



town 
















DQS 




DLL 
EES 



CLKb 
CKE 

csb 

RASb 
CASb 
WEb 
4-+DMU/DML 

DOS 

(DOSU/L) 



mJ«± 

m- 22 


*7T 
ivDDQ=CL5V 


RS=2SQ: 


: 20 r 

Lr— < 



>fJCDHH7 



VTT-VREF 



Z=50Q 




VREF=1.25V 



DO0-DQ15 
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[05] 



DOS 




V*EF 



MATCBNKO) 



YOB 


i YOT 




! J«U7M 



[H7] 



>1 

DINBYOQI 





H7 




MAT(BNK3 

-V- — — | 


YOB 


i YOT 








YOB 


1 YOT 


«J7W 


j )WM 



YOB 


I YOT 







MAT<BNK1> 



MATCBXK3) 



[08] 




1 



H8 



VREF 1 1 Mil 



CCLKB-— % 



CCLKB 



BCLKB- —fr 



« ,40 

VREP_ Htt« 

DIE+- 1 

1 DQSAftA*977 



RWW21- 
BK • 



\ I -^ACnft=0-3) 

' 1 BCLKB-^ 

WT r ~ 



1- 



BWT-» | 

fit*'' HWWSTOf 



fit*-' RWWSTOR ejA 
BCLKB -^ BCLKB-^ ,64C 



CRT 

->-YCLX 



— ^DSCLKT 



-DSCLKB 



...J 
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[09] 



H9 



BEND- > R 



RSPK 



RSFF 



BCLKB-r 



BCLKB 
BRD 



RBI 



YCLK 



BWTY 



BDRY 



► BHY10=0-~S) 



BBY2 
YCLK 



67 



YC1JC a 

I L w 

bbyi |H f£ 

YCLK 



► YlOWYDhW 
» YKJWYBTO 



►YlOWYDBl 
YIOWYUT1 



>YIOWY0BS 
» YKWY0T2 



YIOWY0B3 
.YWWV0T3 



CLK B-^ A 



DC 1KB i 
RWWSTOH- 
BWT- 



DDCLK 



[010] 



AnQ — SSTL 
VREF — 

AYO" 



6 

ACLKB 



> MSPP 



70' 



RD- 



LAa 



BCLKB - 



* MPX 



72 



ijL 



CAYI 



D«A-j 75 

H» ] j->Dtcvo 



Y» 



10 

J- 



*7&7Vl* 



YCLK -| 73 



CAa 



31 0 



►CAa 



BEND 
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[0111 



112] 




[013] 




r 1 

;^ X-Md. 



HI 

V| Y-Add. 



M 



u 



i_r 



in 
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